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RF Challenges for 3G, 4G and beyond. 
Abstract:
Next Generation Mobile Networks will not be adopted in a single 
wave resulting in a scattered geographical coverage by different 
standards and frequency band. The terminals have to cover all 
standards from 2G over 3G to 4G and even beyond. The talk will 
review the RF requirements resulting from this scenario in order 
to provide a common background for the following talks of the 
forum. Especially the RF performance limitations for the 
integration of FDD systems will be addressed. Blocking scenarios 
will be discussed in order to derive the basic requirements for 
broadband RF frontends.  Finally the state of the art will 
reviewed in order to identify promising techniques able to cope 
with the RF challenges of 3G, 4G and beyond.   
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Introduction –
Target of this talk
 Introduction to
 user requirements
 system requirements
 new architectures
 Common ground for the Forum today
 Define future RF requirements
 Integrated and passive Components
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GSM-Blockers & Q enhanced Filtering?
 Qualtity factors above 300 seems to be a challenge
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RF Transceiver for Software Defined Radio?
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Mixer
RF DAC
Digital Controlled Oscillator
Isolation?
Linearity?
Noise?
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UMTS – TX leakage in FDD Systems
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reflection
from antenna
-15 dBm blocker level
Circulator has no 
selectivity
RX-TX Isolation
At least 39dB
Reflection from 
antenna
 rAnt above 39dB?
Antenna tuner?
 IP3 requirements?
Blocker and TX leakage 
are present at LNA
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SDR - The RF View!
TX leakage for FDD systems can not be handled.
TX noise in RX band will limit sensitivity 
Blocker requirements for GSM can not be handled.
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High Dynamic Range Frontends
 Multi-X radios required
 Multiple frequency bands
 Multiple standards
 Co-banded operation
 Number of PAs and filters has to be reduced
Solution:
 Increase dynamic range of active part
 Increase selectivity of remaining filters
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UMTS/GSM 
Multi-Band Multi-Mode Frontend
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 Wide-band front end not feasible
 power
 linearity
 noise
 Duplex filter required
 TX interstage filter required
 Fixed passive filters
 3 UMTS front ends
 2 GSM front ends
 switched to one antenna
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Conclusions  & Challenges
 UE has to cope with the Multi-X scenario
 RF frontend integration level has to be increased
 Increase number of band and standards 
 Reduce number of power amps and filters
 High Dynamic Range is the key requirement
 Notch filter to reject TX leakage
 Interference cancellation loops
 “Digital RF”
 Integration in nanoscale CMOS for highest volumes
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